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Description 

[STRUCTURE OF FLIP CHIP PACKAGE 

WITH AREA BUMP] 

Cross Reference to Related Applications 

[0001] This application claims the priority benefit of Taiwan ap- 
plication serial no. 91220267, filed on Dec. 13, 2002. 
Background of Invention 

[0002] Field of Invention 

[0003] The present invention relates to a flip chip package struc- 
ture, and more particularly, to a flip chip package struc- 
ture with an area bump. 

[0004] Description of Related Art 

[0005] The flip chip interconnect technology mainly disposes a 
plurality of bonding pads (also known as die pads) on an 
active surface of a chip (also known as a die) by using an 
area array layout method, and forms a bump on each 
bonding pad. After the chip is flipped, the bumps on the 
bonding pads of the chip are respectively electrically and 



mechanically connected to the contact pads, which corre- 
spond to the surface of a substrate or a Printed Circuit 
Board (PCB). Further, the flip chip interconnect technology 
also forms the bumps on the contact pads of the surface 
of the substrate or the PCB first, and electrically and me- 
chanically connected to their corresponding bumps via the 
bonding pads on the active surface of the chip, respec- 
tively. It needs to be noted that since the flip chip inter- 
connect technology can be applied in the high pin count 
chip package structure and is advantageous in reducing 
the package area and shorten the signal transmission 
path, the flip chip interconnect technology has been 
widely applied in the chip package field currently. The 
most common used chip package structures applying the 
flip chip interconnect technology comprise the chip pack- 
age structures, such as the Flip Chip Ball Crid Array 
(FC/BCA) and the Flip Chip Pin Grid Array (FC/PGA). 
[0006] Referring to both FIG. 1 and FIG. 2, FIG. 1 schematically 
shows a top view of a conventional flip chip package 
structure, and FIG. 2 schematically shows a sectional view 
cut from the 1-1 line in FIG. 1. The flip chip package struc- 
ture 100 comprises a substrate 110, a chip 130, and a 
plurality of bumps 140. As shown in FIG. 2, the substrate 



110 comprises a substrate surface 112 and a plurality of 
contact pads 114, wherein the contact pads 114 are dis- 
posed on the substrate surface 112 of the substrate 110. 
Further, the chip 130 comprises an active surface 132, 
wherein the active surface 132 of the chip 130 roughly 
means the surface on which the active devices (not shown) 
are disposed. The chip 130 further comprises a plurality 
of bonding pads 134, which disposed on the active sur- 
face 132 of the chip 130 and used as a media for input/ 
output the signal of chip 130. The contact pads 114 are 
correspondingly disposed on the bonding pads 134, re- 
spectively. Further, the bumps 140 electrically and me- 
chanically connect one of the bonding pads 134 to one of 
its corresponding contact pads 114, respectively. Finally, 
an underfill 150 is filled into the cavity surrounded by the 
substrate 110, the chip 130, and the bumps 140, so as to 
protect the exposed portion of the contact pads 114, the 
bonding pads 134, and the bumps 140. 
[0007] Regarding to the conventional flip chip interconnect tech- 
nology, the bonding pads of the chip, which provide the 
functions of signal, power and ground, are electrically and 
mechanically connected to their corresponding contact 
pads of the substrate via the same size ball bumps, re- 



spectively. It needs to be noted that the electrical perfor- 
mance and the heat dissipation performance are constant 
for the same size bumps, thus it is hardly achieved the 
object of improving the electrical performance and the 
heat dissipation performance by using the same size 
bumps after the chip is packaged. Therefore, if the de- 
signer intends to significantly improve the electrical per- 
formance and the heat dissipation performance after the 

chip is packaged, a new structure has to be developed. 
Summary of Invention 

[0008] It is an object of the present invention to provide a flip 
chip package structure with an area bump, in which the 
bump can be designed as any shape in its cross direction 
based on the special electrical requirement of the chip, so 
as to improve the electrical performance and the heat dis- 
sipation performance after the chip is packaged. 

[0009] A flip chip package structure with an area bump provided 
by the present invention comprises a substrate, at least a 
chip, a plurality of first bumps (normal bumps), and at 
least a second bump (area bump). The substrate com- 
prises a substrate surface, a plurality of first contact pads, 
and at least a second contact pad, wherein the size of the 
second contact pad is larger than one of the first contact 



pads. The chip further comprises an active surface, a plu- 
rality of first bonding pads, and at least a second bonding 
pad, wherein the size of the second bonding pad is larger 
than one of the first bonding pads. The first bump is re- 
spectively connected to one of the first bonding pads and 
the corresponding one of the first contact pads. Further, 
the second bump is connected to the second bonding pad 
and the second contact pad, wherein the size of the sec- 
ond bump is larger than one of the first bumps. 

[0010] In accordance with the preferred embodiment of the 

present invention, the size of the second bump can be two 
times of size of one of the first bumps. Further, the first 
bumps can be disposed on the periphery of the second 
bump, wherein the first bonding pad may be such as the 
signal bonding pad, the power bonding pad, or the 
ground bonding pad, and the second bonding pad may be 
such as the power bonding pad, the ground bonding pad, 
or the special signal bonding pad. Furthermore, an under- 
fill is filled into the cavity surrounded by the chip, the first 
bumps, the second bumps, and the substrate. 

[0011] Therefore, with the flip chip package structure with an 
area bump provided by the present invention, multiple 
bumps in the same group originally connected to the 



power or ground are integrated into a bump by clianging 
the shape of the bump in its cross direction, so as to in- 
crease the electric conductive area and the heat dissipa- 
tion area for the multiple bumps before they are inte- 
grated, and further improve the electrical performance 
and the heat dissipation performance after the chip is 

packaged. 
Brief Description of Drawings 

[0012] The accompanying drawings are included to provide a 

further understanding of the invention, and are incorpo- 
rated in and constitute a part of this specification. The 
drawings illustrate embodiments of the invention, and to- 
gether with the description, serve to explain the principles 
of the invention. 

[0013] FIG. 1 schematically shows a top view of a conventional 
flip chip package structure. 

[0014] FIG. 2 schematically shows a sectional view cut from the I- 
I line in FIG. 1. 

[0015] FIG. 3 schematically shows a top view of a flip chip pack- 
age structure of a preferred embodiment according to the 
present invention. 

[0016] FIG. 4 schematically shows a sectional view cut from the 
ll-ll line in FIG. 3. 



Detailed Description 

[0017] Referring to both FIG. 3 and FIG. 4, wherein FIG. 3 

schematically shows a top view of a flip chip package 
structure of a preferred embodiment according to the 
present invention, and FIG. 4 schematically shows a sec- 
tional view cut from the ll-ll line in FIG. 3. The flip chip 
package structure 200 comprises a substrate 210, a chip 
230, and a plurality of bumps. The bumps comprise a 
plurality of first bumps and a plurality of second bumps, 
wherein the first bumps are the normal bumps 240, and 
the second bumps are at least an area bump 242. As 
shown in FIG. 4, the substrate 210 comprises a substrate 
surface 212, a plurality of contact pads 214, and a plural- 
ity of area contact pads 216, wherein the contact pads 
214 and the area contact pads 216 are disposed on the 
substrate surface 212 of the substrate 210. Further, the 
chip 230 comprises an active surface 232, wherein the ac- 
tive surface 232 of the chip 230 roughly means the sur- 
face on which the active element (not shown) is disposed. 
The chip 230 further comprises a plurality of bonding 
pads 234 and a plurality of area bonding pads 236, 
wherein the bonding pads 234 and the area bonding pads 
236 are disposed on the active surface 232 of the chip 



230. Wherein, the positions of the bonding pads 234 and 
the area bonding pads 236 are respectively corresponding 
to the positions of the contact pads 214 and the area con- 
tact pads 216. Further, the bumps 240 are respectively 
electrically and mechanically connected to one of the 
bonding pads 234 and the corresponding one of the con- 
tact pads 214, and the area bumps 242 are respectively 
electrically and mechanically connected to the area bond- 
ing pads 236 and its corresponding area contact pads 
216. 

[0018] Referring to FIG. 4, an underfill 250 is filled into the space 
surrounded by the substrate 210, the chip 230, the 
bumps 240, and the area bumps 242, so as to protect the 
exposed portion of the bumps 240 and the area bumps 
242, and provide an appropriate elastic buffer between 
the substrate 210 and the chip 230. Therefore, the bond- 
ing pads 234 of the chip 230 are electrically and mechani- 
cally connected to the contact pads 214 of the substrate 
210 via the bumps 240 respectively, and the area bonding 
pads 236 of the chip 230 are electrically and mechanically 
connected to the area contact pads 216 of the substrate 
210 via the area bumps 242 respectively. 

[0019] Referring to FIG. 4, the bonding pads 234 can be used as 



the media for transmitting the signal of the chip 230 or 
connecting to the power or the ground, thus the bonding 
pads 234 may be the signal bonding pads, the power 
bonding pads or the ground bonding pads. The area 
bonding pads 236 may be used as the transmission media 
of the chip 230 for connecting to the power or the 
ground, thus the area bonding pads 236 may be the 
power bonding pads or the ground bonding pads. 
Wherein, the size of the area bonding pads 236 is larger 
than one of the bonding pads 234. It needs to be noted 
that once a larger current conductive area is needed for 
transmitting a special signal, the area bonding pads 236 
also can be used as the transmission media for this spe- 
cial signal, thus it may be the special signal bonding pads. 
Further, since the area bumps 242 must provide a larger 
current conductive area, the size of the area bumps 242 
must be larger than one of the bumps 240, and the size 
of both bumps can be even more than two times differing 
from each other. Furthermore, since most of the circuit 
layout of the chip 230 gathers the power and the ground 
in the center portion of the chip 230, most of the bumps 
240 are disposed on the periphery of the area bumps 242. 
[0020] Referring to FIG. 4, since most of the bonding pads 134 



shown in FIG. 2, which are used for connecting to the 
power or the ground in the prior art, are disposed in a 
grouping manner on the center portion of the active sur- 
face 132 of the chip 134, the horizontal shape of the area 
bonding pad 236a, 236c may be such as an "L" shape, so 
as to replace the original layout of the bonding pads, 
which are used for connecting to the power or the ground 
in the prior art. The horizontal shape of the area bonding 
pad 236b may be such as a rectangle, so as to replace the 
original layout of the bonding pads, which are used for 
connecting to the power or the ground in the prior art. 
Therefore, the horizontal shape of the area bumps 242 is 
corresponded to the horizontal shape of the area bonding 
pads 236, such as an "L" shape or a rectangle shape, or 
even other shapes. Furthermore, the size of the area con- 
tact pads 216 is larger than one of the contact pads 214, 
and the contact pads 214 are correspondingly disposed 
on the periphery of the area contact pads 216. The hori- 
zontal shape of the area contact pad 216a, 216c may be 
such as an "L" shape, and the horizontal shape of the area 
contact pad 216b may be such as a rectangle. Based on 
the descriptions above, the area bonding pads 236 and its 
corresponding area contact pads 216 may have the same 



horizontal shape and different size. 
[0021] Referring to FIG. 4, if the area bonding pads 236 are the 
power bonding pads or the ground bonding pads, since 
the size of the area bonding pads 236 is larger, and the 
size of its corresponding area bumps 242 and the corre- 
sponding area contact pads 216 are relatively larger, thus 
it can provide a bigger current conductive area, so as to 
improve the electrical performance of the chip 230 after it 
is packaged. Further, since the size of the area contact 
pads 216 is larger, the heat conductive area of the area 
contact pads 216 is also increased, so as to improve the 
heat dissipation performance of the chip 230 after it is 
packaged. 

[0022] However, it will be apparent to one of ordinary skill in the 
art that the area bonding pad of the chip is not necessarily 
limited to the power bonding pad or the ground bonding 
pad. For the special signal, which needs a larger current 
conductive area, the area bonding pad of the chip accord- 
ing to the present invention may be used as a special sig- 
nal bonding pad mentioned above, so as to fulfill the 
electrical requirement when the chip is being designed. 
Therefore, the area bonding pad may be a power bonding 
pad, a ground bonding pad, or a special signal bonding 



pad. 

[0023] Based on the descriptions above, tlie flip ciiip pacl<age 
structure witli an area bump provided by the present in- 
vention comprises a substrate, at least a chip, a plurality 
of first bumps (normal bumps), and at least a second 
bump (area bump). The second bump is connected to the 
second bonding pad and the second contact pad, and the 
size of the second bump is larger than one of the first 
bumps. It needs to be noted that since the size of the sec- 
ond bump is larger than one of the first bumps, the struc- 
ture has much better electrical performance and perfor- 
mance of heat dissipation. 

[0024] In summary, the flip chip package structure with an area 
bump provided by the present invention has following ad- 
vantages: (1) The bumps of the flip chip package structure 
with an area bump of the present invention can be de- 
signed as any shape in its cross direction based on the 
special electrical requirement of the chip. Therefore, the 
electrical performance of the chip is improved after it is 
packaged, and the flip chip package structure of the 
present invention can be used in the electronic product 
having special electrical requirement. (2) The size of the 
area bump of the flip chip package structure with an area 



bump of the present invention is larger (compared to the 
normal bump). Therefore, the heat dissipation perfor- 
mance of the chip is improved after it is packaged, and 
the flip chip package structure of the present invention 
can be used in the electronic product having high power 
consumption. 

[0025] Although the invention has been described with reference 
to a particular embodiment thereof, it will be apparent to 
one of ordinary skill in the art that modifications to the 
described embodiment may be made without departing 
from the spirit of the invention. Accordingly, the scope of 
the invention will be defined by the attached claims not by 
the above detailed description. 



